Ataxia telangiectasia mutated deficiency affects astrocyte growth but not radiosensitivity.
The cancer-prone neurodegenerative disorder, ataxia telangiectasia (A-T), results from mutations of ATM (ataxia telangiectasia mutated). Individuals with A-T are also hypersensitive to ionizing radiation (IR). Cultured cells from A-T individuals or Atm-/- mice have cell cycle and growth defects and are generally considered radiosensitive. However, it has been shown recently that cell populations in the Atm-/- central nervous system are radioresistant. To define specific IR sensitivities of neural populations, we analyzed Atm-/- astrocytes. Here we show that Atm-/- astrocytes exhibit premature senescence, express constitutively high levels of p21, and have impaired p53 stabilization. However, in contrast to radiosensitive Atm-/- fibroblasts and radioresistant Atm-/- neurons, survival of Atm-/- astrocytes after IR was similar to wild-type astrocytes. Additionally, p53-null astrocytes, but not fibroblasts, were moderately more radioresistant than their wild-type counterparts, suggesting that the deficit in p53 stabilization observed in Atm-null cells is not a measure of radiation susceptibility. Thus, in astrocytes, the function of Atm in cellular growth and radiosensitivity is distinct. These data may have implications for ATM disruption strategies as a radiosensitizing treatment for brain tumors.